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INTRODUCT 10} 
This Bescee is paced on data ‘oul wevea in and about the Liberty mine of 
the a eerey eer Go. ee D. Je Parker and ie W. Kessler on Re 13 and 14 


An important phase of an examination to determine the general condition 
of a mino with respect to safety is the collection of dust samoles from rocik-. 
dusted areas, Definite conclusions, based on intelligent interpretation of 
the analyses of such samles, can be reached only when the general condition 
ui the mine is Imown, : 


_ & similar examination and report were made on this property in January 
1930 by D. J. Parker and R,-I.°C, Manning, Since that time much has been done 
by the management, to improve safety conditions in this mine, The changes made 
will be noted in the course df this report. ee 


“The mine is ie Sine Canyon at Pei. \Comban Gants Utah, andis | 
served by a branch line of the Denver & Rio Grande Western Railroad abous 7 
miles long’ anc connecting vd es main apo near Helper, Utah, ) 


‘The writer decires to oxpress his sincere eopueetation for the many 
courtesies and helyftul cooperation extended by Suverintendent George Schultz - 
and Mine /oreman z, W,. Koelling,: : ae - uy. 4 


eS ee eaoleGt 
The bed worked is known as ene first ‘epee below the Castle Gate, and 
occurs in the Mesaverde formation of the Upper Cretaceous systcom; it contains 
alternate beds of shale, sandstone, and coal, many of which are lenticular, 
This accounts for-the fact that the roof and floor in this ficld are sandstone 
in some places and shale in others, - | rr a ee re 


1/ The Bureau of Mines will welcome reprinting of this paper, provided the 
| follewing footnote acknowledgment is used: "Reprinted from U. S. Bureau * 
of Mines Information Circular 6812," 


2/ District engineer, U, 5. Bureau of Mines Safety Station, Salt Lake City, Utah, 
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The bed ranges in thickness from 4 to 11 feet and averages about 74. feet; 
the dip is approximately 8 nercent NE, and strikes NW. and SE; tie denth of 
cover ranges from a few hundred feet to 700 feet. 


The presenes of "wants" or areas where the coal has pinched out, togetner 
witn ourned-out territory, has made maintenance of systematic development very 
ditficult in some sections of the mine, Blevation of the portal above sea 
level is 7,903 feet, 


GENERAL INFORMATION 


the Liberty mine was onened and coal snivments were begun in 1917, At 
present an average of 80 men is employed, This number, however, varies witn 
seasonal changes of the market. During 1933, 102,945 tons of coal were pro- 
duced, with 121,533 man-hours of work, 


The general topography near Latuda is mountainous; the canyon walls rising 
rather vrecipitously on either side; consequently, the possibility of snow 
slides becomes'a mattor of grave concern, 


SURFACE PLANT AID EQUIPMENT 


Tirple 


Following spening of the mine in 1917, waen difficulties were encountered 
in obtaining screening equinment because of war-time conditions, a temmorary 
bar screen was erectod and used for the first year and a nalf, As the demand 
for better preparation increased, a small, wooden, tnuree-track tiople was 
erected, and equinped with shaker screens for preparing three sizes--8—inch 
lump, domestic lump, and 3-inch mine run, 


With increased cometition and demand for improved preparation it became 
necessary within a snort time to make three commercial sizes ee the tivrie— 
@-inch lump, domestic lum, and nut—and to couvey the minus 1-5/ S-coal by 
conveyor to a rescreening plant which sizes and prevares the sient slacx 
into screen slack and dust, thus allowing 5 sizes to be made simultancously, 


In 1923 a modern, all-stecl, four-traciz tinple was built tn replace the 
old preparation plant, Thuis new tiovle has several featurcs which represent a 
radical departure from general tinple layouts, ; 

Due to limited space only four tracks were built under the new tinple: the 
slack is conveyed 200 feet down the track to the rescrcening plant, whica is 
placed over bins; this permits six sizes to be prepared at the same time, 


Because the plant was located alongside the old tipple, only a small amount 


ef grading and new trackwork was necessary, so that the cost was approximately 
$5,000.00. | 
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The foundation consists of a series of concrete piers extending down to 
bedrock from a few feet to 14 feet below ground level, 


The cost of the cormleted plant was as follows: 


Foundations, tivole, and bridge approaching dump .eccecosecee $ 7,500.00 
Structure Bnd Machinery << ¢iss.< s:e-s'e6.s 4le-66 saree se sa wees eee seu. 7O¢C00s00 
Original rescreen plant and bins used in connection with 
MEW "DLANU 4G wisi6 ass 0s 6G 6 9. arene 0 -4cd 0 Oe Oe aes ERS Ew Sew. LopOO0eOU 
Reseroen=plant: Sddiv ions -<4is<sissuawie se veetsetiewwewssussse. -d5000,00 
Boxcar loa aderyg Installed .ercreccccccccccccscccvsscssseeseess 8,000.00 
Total cost of DELANY. sie aste seins 510 s56 be Grea eie twee SNe Sew eee 106, 500 .00 


the loaded cars are lowered from the mine iaaitics onto a double~track 
bridge, 


One car at a time is passed over a mine~car scale with a 10-foot platform 
where the weight of the coal is recorded on a quick-reading dial, after which 
it enters a rotary dum with push-button control, 


The dump is driven by a two-speed motor with interlocking control panel 
and is so controlled tnat the coal is emptied from tne car at slow speed, 
lumediately after tne coal is emoticd from the mine car the dumping speed is 
doubled, until the car is again upright; then a solenoid brake on the motor 
brings the revolving dunp to rest in tue vrovcr position to take the next 
load and eject the empty car. 


From the cuap bin the coal is conveyed to the shaker screens, which are 
in two sections, with a total length of 60 feét and a width of 6 feet, with 
3 decks hung from the main structure by 8 pairs cf shaker rods at an angle of 
14° conveyed at a sveed of 90 r.p.m. by two pairs of oxcentric belts driven 
by a 40—hp, motor, 


All perforated plates are of the round-hole type 10, 8, 6, 3, and 1-5/8 
inches in size and extend across the full width of tne screens, There are 
16 feet of S-inch, 16 feet of 3-inch, and 12 feet of 1-5/8-inch perforations, 


| The different sizes of coal, excont the 1-5/8-inch, pass over a degrada- 
tion screen verforated with 1-5/8-inch round holes before passing to their 
respective picking tables or loading DOORS s 


The plant is equipped with a douhiesiedes refuse conveyor laced through 
the horizontal or picking table part of the loading booms, ‘The shale or 
rock is placed on the top deci and conveyed out beyond the passing track, 
where it is dropped directly into a railroad car placed on a stub track which 
is used only for the waste product, 


7 The bottom deck of the refuse conveyor is used to return the best part 
of the "bony" coal to a crusner located over a 3C-ton bin at the rear of the 
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shaker screens, After being crushed to 3-inch size, this bony coal is taken 
out of the bin and elevated to a point where it is fed onto the screens again 
to be picked and a large part recovered in the nut and slack sizes, 


One Manierre extension-tyve boxcar loader with a capacity of 200 tons 
per hour is provided for loading boxcars, The tipple is so arranged that 
any size or combination of sizes may be taken to the boxcar loader, 


This is accomplished by means of a transverse conveyor running along 
the ends of the loading booms, This conveyor is reversible, and when any 
particular size of coal.is.to be loaded into’ boxcars the boom which carries 
that particular size is so elevated that it discharges into the transverse 
conveyor, whence it is carried on a small traveling boom directly to the 
boxcar loader, 


If necessary, each size may be picked on its own boom before it is dis~ 
charged into the transverse conveyor and then remixed before it is dis- 
charged into the boxcar loader. The advantage of this feature is that all 
combinations of sizes necessary to load in boxcars may be prepared at a 
relatively low installation cost, 


The minus 1-5/8-size coal or slack is conveyed 200 feet below the tipple 
to the rescreen plant, where it is elevated and passed over a flexible shaker 
screen dividing it into pea coal or screened slack and dust, These two sizes 
fall into separate bins of 100 tons capacity. As the coal is wet from using 
water on the cutter bars and sprinkling, the flexible rapid shaker does not 
yield a dust-free screened slack, To improve this size of product, it is 
taken from the bottom of the bin by means of a belt conveyor and passed over 
a vibrating screen, after which it is essentially free from fines, 


The dust is loaded from the bottom of the bin directly into railroad 
cars. 


As mentioned before a crusher with two staggered rows of spikes is pro- 
vided to split the product and reduce it to minus 3—inch size, 11 coal 
passing over the main feeder is run through a large, 36 by 72 inch, two-roll, 
adjustable crusher, which may be more properly termed "cracker", This cracker 
is adjustable from 8 to 21 inches and was installed primarily to break the 
enormous lumps loaded by the mechanical loaders in the mine to a sige com- 
parable to hand-loaded coal, It has been found, however, that this machine 
serves a useful purpose by permitting the operator to reduce all the pro=- 
duction to minus 8-inch size during the summer months when there is little 
or no demand for plus 8inch size, 


After sizing, all the coal is picked by hand over flat picking tables, 
Mechanical units have been installed in Utah in only a few plants, and only 
for nut and screened~slack sizes, | 
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All motors on the various units are pusa—outton-controlled from a central 
pootn, The operator in this booth can see every moving nart in tne tipvle and 
by overating a master button can instantly stop every unit or can ston or: 
start each zngivecua! unit as desired, 

An average oe rin is Ds 600 ) tons, and tne percentages of sizes pro- 

aced are about as follows: ,- : 


8-inch Lump SSGRWE bes eaeeResMatase: VeOs00 
Stove, 3 ‘by a inch co oveeccrrerocctoenes 32 200 
Wut, 1-5/8 by 3 inch weeececcecsseeerve 15,00 
Slack, minus 1-5/8. inch Siw k., — 2300 
. : Total. Corr eveccvesccescececs ~ 160 200 - 


Tne tipple and rescreening plant are well~cuarded throughcut, lighting 
circuits are carried’in conduit, and fire hydrants witn arle nose afford 
fire protection for the surface a and town, 


AS serraab hone of rine onl and oes dust 1 were noted in the tinple. A 
general periodical clean-up would minimize the hazard of coal-dust ignition, 
Onen lights and smoking are pons eved in the tipple and rescrcening plant, 


ao 


| A modern blacksmith and machine shop of wood and sneet-iron construction 
is maintained to make the necessary. repairs to underground and surface equip 
ment, The shop is. kept clean and orderly, and wearing of goggles is compulsory 
wion there is litcelihood of encountering flying particles or material, This 
saféty-measure was gdoptet: since soe revort made in January 193% (to wiich 
referetice has been made) » 


pews: 
Tne lampnouse is of stone, and about 50 fect left of the main portal, 
nis building elso serves as a checirroom and mine foreman's office. One 
nundred end fifty model EB Edison can lamos, witn charging apvaratus and por- 
missible flane safety lamps, constitute the lampnouse cquinment. The lamps 
are maintained in first-class condition by a lamoman wno is constantly on 


duty curing the day. The flame safety lamps were lixewise found in goud 
condition, _ * | | 


Changehouse 
A modern changehouse, equivped with an adequate number of hot and cold 


Stowers, is located near the tisnle, The cleanliness of tnis builaing has 
not been neglected, 
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-Magarines 


Moin exnlosives ; magazine »- This need ines is of ree well-located and 
naturally barricaded, Jddout 1 carload of Hercoal C-1, 60 percent permissible 
explosive is usually stored in this magazine, which is ee free from trash 

and debris; no lights are permitted inside, 

Distributing magazine.— Tae distributing magazine, of masonry construc~ 
tion, end naturally barricaded, is about 300 fect from the main magazine and 
approximately 200 feet from the main portal of the mine, 


No to exceed 1 day's sunply ‘of éxplosives. is kept in this magazine. 
Tne boxes of exnlosives are upened by wouden mallets and wodges, This maga~ 
zine is also maintained in - neat, orderly condition, 


Detonator magazine.~ The detonator magazine is of masonry construction 
and is kept frev of trash, etc, It is located well away oe the other 
MAg*AZ ines aie is naturally barricaded, 


All magezires are equinvped with heavy steel doors kept. securely locked, 


Wan 


Since the previous ee report a new propeller-tyne Jeffrey fan has 
been installed at the portal of a short drift driven off the seventh left 
entry. The fan consists of 5 blades mounted on separate hubs, spaced for a 
Gistance of 5 feet along the vroveller shaft, The fan operates in a cylin- 
drical steel housing 6 feet in diameter and 5 feet long. It is driven by a 
3-hy eg 440-volt motor with Tyrex drive, The normal speed cf the fan is 
1,565 repMey and it was exhausting 79,820 cubic feet of air per minute 
acainst 1-1/2 inches water gage. It is equipped with a Tycos automatic 
recording pressure gage. - . 


The fan is placod at right angles to the drift, and a weak wall directly 
in line with the dritt will relieve excess pressure in the event of umusual 
atmospheric disturbances within the mine. J substantial airlock provides 
ingress and esress into the fan drift without shortecircuiting the air, If 
the fan stops sizmeis are flashcd at the main hoist and at a strategic point 
on the main na.lage road. 


The circuit breaker and oil switch are grounded and enclosed in fire~ 
proof housing, The entire installation is fireproof throughout. It is 


understood that the cost or this. fan and accessories installation did not 
exceed $5,000.00, 
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UNDERGROUND MINING CONDITIONS 
detnod cf Mining 


The mine is opened by a single rock slone, the portal of which is several 
hundred feet telow the out crop of the coal, Tne rock slope intersects the 
coal at about 2,500 feet from tne portel, from tiis point inbz, parallel 
Slopes were driven, ‘The rock slove is well-—timbered, ane tie itch averages 
about 20 percent to the raise, The point of least elevation of the entire 
operation is the portal of the rocl: slope throyzh which the entire outout 
reaches the tiople, 


Panel entries are turned right and left off the slope at 350-foot inter- 
vals, and rooms are turned off the vanel entries on the wp grade side only 
on 65-foot centers. The width of rooms is 28 feet, leaving 37-foot oillars 
between them, ‘The width of entries averages about 16 fcet, 


All places are uncercut by shortwall, electrically driven mining machines 
of both permissible and nonvermissible types. 


Except for a limited amount of hand-loacing tne mine is entirely mechane 
ized, three Goodman shovels and a Jeffrey wvit-car loader being Meets Blectric 
drilling is employed, 


Uniform pillar lines are maintained as far as possible, and on account of 
favorable roof conditions high extraction is possible, the recovery averaging 
about 95 percent, As a matter of fact, the greatest difficulty experienced 
in villar work is to secure a roof break at the desired time, due to the fact 
that the roof of hard sandstone, is so exceptionally good that at times it 
stands unsupnorted over a considerable area, 


Stovpings have been blown out in the past when caves occurred over large 
areas, Wnen a situation of this kind arises it is watched closely, and every 
precaution is taken to prevent injury to the workmen, 


Havlayre 


Tne coal is transnorted in 4—ton, all~steel, solid-body~type cars equipped 
with oin-and-link couplings, roller bearings, and safety chains, The cars are 
securely spragged and blocked wiile being loaded, 


Horses attached to the cars by means of shafts and "guns" and trolley- 
reel locomotives are used for gathering »nurnoses, All drivers ride the rear 
end of loaded cars; this vractice has been adopted since the previous Bureau 
report. Trolley locomotives are used on main lines and operate on intake air 
only. ‘The loads on the main entries are nicked up from the partings by the 
raise hoist and lowered to the main parting located at the junction of the 
main raise and main slope, From this parting they are lowered to the outside 
by the main hoist and fed to tne tinvple by gravity, 


2209 -~ 7 = 


Google 


I.C, 6812 


The main hoist is equipped with regenerative braking. In some instances 
trips are pushed. <All mechanically overated trins carry red reflectors 
instead of tail lights, It is understood that these reflectors are very 
satisfactory. 


On the main slove parting there are two sets of safety "dogs" on the 
empty track to prevent the possibility of runaway trips. In addition there 
is a derail anc an avtomatic switcn, The loaded track is also equipped with 
a derail and an automatic spring switch, 


Tracks are 42 inches gage and are well-maintained with respect to aline- 
ment, surfacing, and bonding, Both 20— and 40-nound rail is used, Slack 
coal and mine dirt are used for tallast, 


Trolley wires are substantially supported from the roof, with a minimum 
distance of 6-1/2 feet above tho rail, The height of the trolley wire above 
the rail apparently affords reasonable protection from contact and perhaps 
obviates the necessity for zuarding the wire, 


Tne men are carried into the mine on a man-trip and return to the surface 
via a well-kept manway, the portal of which is on the outcrop above the portal 
of the rock slope, <All horses return to the surface following each shift, 
traveling the manway, 


Sectional circuit breakers are used on trolley circuits, Rigid inspec- 
tion from time to time prevents the likelihood of overfusing,. 


Timber ing 


Because of tho extremely favorable roof conditions the necessity for 
systematic timbering in the advance workings is not apparent, A strict rule, 
however, requires that timber be set in working places wnen necessary, Con-— 
siderable timber is used in pillar work, and where feasible the posts are 
set about 4 or 5 feet apart, or closer when necessary. Much of the timber 
is ultimately recovered, a Sylvester post puller being used to advantage, 
Substantial cap pieces of hewn material about 4 inches thick and 3 feet long 
are generally used, 


Picks are used for roof-testing purposes, In spite of opinions to the 
contrary, the mine foreman with considerable underground experience has some 
excellent reasons in support of the use of such an implement for roof-testing 


purposes, 


Good supervision at all times has kept accidents from falls of roof and 
coal to a minimum, 


Lighting 


Main haulageways, hoist stations, transformer rooms, partings, and sub- 
stations are well-lighted with incandescent bulbs set in weatherproof, keyless 
sockets, 
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The mine is on a closed—light basis, the miners using permissible elec- 
tric cap lamps, The firebosses make deily rounds of the mine, using per- 
missible flame safety lamos, | 


UNDERGROUND ELECTRICAL HOULPAENT 


Power enters the mine at 2,300 volts, alternating current, in an armored 
submarine cable throuzh the seventh left entry. The cable is carried on the 
floor and connects with the main hoist, the three transformer stations, and 
the substation, 


The three transformer stations for converting 2,300 volts to 440 volts 
are up-to-date in every resnect. Each consists of one bani of three units, 
circuit breakers, and oib switch. This equipment is adequately grounded and 
enclosed in a concrete housing with a steel door, 


The doors are hinged at the top and held open by hemp ropes running over 
tne transformers, Should the ropes be burned throug tho doors will close of 
their own weight and come to rest against concrete facings, which have an 
inclination of about 20° from the vertical. The floors are covered with 
about 6 inches of sand, and aporoximately 2 cubic feet of rock dust are kept 
nearby on tne outby or fresh-air side, | 


The substation consists of two 2,300-volt (alternating current), 250—volt 
(direct current), 60-kw, motor-generator sets. Tie 250-volt direct-current 
circuit is used only by the locomotives, | | | 


The substation is of fireproof construction, an insulated platform in- 
sures safety when switches are operated, and a carbon tetrachloride fire ex- 
tinguisher is kept in the station, The equipment is well-grounded, and the 
station 1s kept neat and clean, 


411 widerground electrical equipment, except the main hoist and the 
locomotives, operates on 440 volts, alternating current, The main hoist uses 
2,300 volts, and the locomotives use 240 volts, direct current, 


All trailing cables of cutting and loading machines are connected to 
the source cf power by means of receptacles, The receptacles, when in use, 
are substantially anchored to posts, so that when tension comes on the trail 
ing cable the sections will not become disconnected. Secondary cables running 
to the various workings are laid on the floor next to the rib, 


The principal electrical equipment is as follows: 


1 Raise hoist, single-drum, 440-volt, 250—hp, 

1 Main hoist, Vulcan, single<drum, 2,300-volt, 300—-hp, 
3 Goodman shovels, | | 

1 Pit-car loader, 

6 Undercutting machines, Sullivan C.E. 7.¢. 

1 Undercutting machine, Sullivan, permissible, O.R. 3. 
1 Undercutting machine, Goodman G3, 
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Both the raise and main hoists are well~guarded, kept clean, orderly, and 
wellelighted, and protected by carbon tetrachloride fire extinguishers, 


Telephones are installed at the hoists and at other strategic points in 
the mine, | 


Voltage on tne signal lines is 110 alternating current at the source but 
has dropped to about 75 volts by the time it actually reaches the signal wires, 
It would appear that a much lower voltage could be used as effectively with 
reduced shock hazard, 


EXPLOSIVES AND BLASTING 


Hercules permissible explosive, Hercoal C~1, 60 percent, 1-1/2 by 8 
inches, and No, 6 instantaneous and first—delay detonators are used in the 
blasting operations, 


The explosives are placed in canvas bags in an insulated box on the sur- 
face, and the box transported into the mine in an empty car, The box is taken 
from the car at a convenient point, and the explosives are distributed to 
the various working places by a man specially assigned to that duty. 
Detonators are carried into the mine by a shot firer, 


Both miners and shot firers load the holes, The permissible limit of 
1-1/2 pounds is not exceeded, Adobe is used for stemming and is tamped to 
the collar of the hole with wooden tamping bars, 


After the shift is out of the mine the shot firers wire all shot holes 
in parallel and connect them to the firing circuit, All shots are fired from 
the outside, using 180 volts alternating current, The main shot-firing cir- 
cuit is of No, 6 wire 2 miles long. No. 10 wire is used on tne entries and 
No, 14 wire in the rooms, Detonator less are of iron 8 feet long, 


Due to good connections in tue circuit and the practice of wiring all 
shots in parallel, missed shots are of rare occirvence, Missed holes are 
shot with a battery, After all chcts are wired the shot firers proceed to 
the surface, closing the place and section switches, The shots are then fired 
from the surface by closin= the master switch, located near tne fan, after all 
men are out of the mine. 411 men are checked in and out of the mine, and the 
shot firers make sure that all men are out of the mine before the master 
switch is closed, The master switch and section switches are kept locked when 
not in use, The section switches are of the safety type, fused and mounted on 
lron brackets set in the roof and all grounded to the roof, 


Much improvement was noted in the condition of the blasting circuit since 
the last report, Every precaution is taken at places where this circuit 
crosses others, — : 


Only 1 day's supply of exolosives is permitted in the mine, and any sur- 
plus is returned to the magazine by the shot firers before the shift enters 
the mine, 
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The mine is well-ventilated on the split system by the propeller fan 
previously described in this report, At the time of the inspection the fan 
was exhausting 79,820 cubic feet of air per minute against 1-1/2 inches 
water gage, 


The oxygen coute.it was over 20 percent in all the air samples taken, 
which indicates, from a nealth standpoint, that the mine is adequately 
ventilated, 


Air enters the mine through the main portal, and the 7th left and 15th 
right, and inasmuch as tuese tiree onenings are at the two extremities and 
the middle of the mine it becomes a comparatively simple matter to suoply 
fresh air to all parts of the mine, The live worlzings are concentrated due 
to mechanization and are confined to the 12 lert, 14 and 15 rights and to 
the raise sections off 15 right, 


stoppings are constructed of coke breeze-cement blocks which are re- 
covered as the pillars are drawn and used again and again, The stoppings are 
hitched into the ribs, roof, and floor and were found excentionally free from 
leaks, Overcasts are of reinforced concrete, 


Doors are wsed to very limited extent and are constructed of a double 
thickmess of l-inch boards on 2x4-inch framing, 


No line canvas is used; however, some curtains are required to deflect 
the air properly into some of the pillar sections, 


Air Sammoles 


Six air samples were taken at five different points during this exam- 
ination; the laboratory analyses are shown in table 1. Bottle numbers of 
the sammles are written on the map at the voints taxen, All samples showed 
the presence of methane in relatively small amounts, ranging from 0.02 to 
0.07 percent, Although those amounts are far too small to be detected by a 
flame safety lamp the fact remains that methane is vresent, which indicates 
the possibility that larger quantities of gas may be given off at some 
future time, This possibility, remote as it mey apnvear, is realized by tho 
management as evidenced by the fact that efficient fireboss inspection, 
coupled with gocd, measurable ventilation are considered prerequisites to 
the safe and economic operation of the property, 
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Duplicate sanmmles (bottles 137 and 138) taken in the main return had a 
methane content of only 0.03 and 0.02 percent, respectively, in 79,820 cubic 
feet of air per minute, Insignificant as these quantities may appear, they 
amount to 34,482 (bottle 137) and 22,288 (bottle 138) cubic feet of pure 
methane every 24 hours, Even the smaller quantity of methane, if diluted to 
its maximm explosive point of approximately 10 percent, would equal 229,880 
cubic feet of explosive mixture every 24 hours, If the fan were stooped for 
24 hours, assuming there was no natural ventilation, enough gas would accum- 
late to fill 2,284 feet of a 7~ by 10~foot eutey with a maximum cxplosive 
mixture, 


The oxygen content of each of the six samples was above 20 vercent and 
only slightly below that of normal air, Ordinary clean dry air contains 20.93 
percent of oxygen by volume, 


The carbon dioxide (COs) content of the six samples was correspondingly 
low and ranged from 0,16 to 0.29 percent, Normal dry air contains 0,03 per- 
cent carbon dioxide. 


Humidity 


Moixture conditions were generally good throughout the mine, As a matter 
of fact, the number of dust samples collected was limited by the moist condi- 
tion of floor and ribs, 


Water is used for sprinkling working places, including ribs, roof, faces, 
and coal piles, and is applied in generous quantities to all cutter bars, Each 
working place is piped with 3/4-inch water lines and provided with hose and 
suitable connections, 


United States Bureau of Mines tests show very definitely that Utah coals 
will not absorb enovgh moisture to prevent the propagation of an explosion; 
but if kent sufficiently moistened, dust will not get into the air, and the 
chances for initiating an explosion will be minimized, 


Drainage is good because all workings lie above the portal, 
Rock Dust 

Gypsum dust, applied by hand and machine, is used throughout the mine, 
All open, accessible workings, including rooms, entries, aircourses, crosscuts, 
slopes, and manways have been rock-dusted, Working places are rock~dusted up 
to within 30 or 40 feet of the face or wo to the watered zone, As the faces 
advance the rock-dusting is extended, Contrary to expectation, the gypsum 
dust anparently showed very little tendency to cake, 


During this examination 14 dust sanmmles were taken at 7 different points 
in the mine, The results of the analyses cf the samples are shown in table 2, 
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OF the 14 samples collected only 3 showed a total incombustible content 
(moisture plus ash), below 70 percent, The inert content of these 3 samples 
ran 47,4, 49.5, and 58.6 percent. The can numbers of these 3 substandard sam- 
ples, all of wiich are road dust sammles, are U-664, H~-738, and H-537, Atten- 
tion is directed to the fact that the 3 corresponding rib- and roof<dust - 
samples showed an incombustible content ranging from 83,1 to 92,0 percent, 


As a matter of general information, Bureau of Mines tests show that to 
prevent the propagation of an explosion by Utah coals at least 70 percent inert 
material should be present when no methane is present, and 75 percent when 1 
percent of methane is present, 


Furthermore, exneriments conducted in 1925 by the Bureau of Mines on the 
explosibility of Utah coals show that the principal factors determining the 
explosibility of the dust are: Fineness, ratio of volatile matter to volatile 
matter plus fixed carbon TRIKE and percentage of incombustible matter 


present, 


Coal dust passing through 20=-mesh is likely to be explosive, Its relative 
sensitiveness is increased by the amount of finer-—than-20—mesh, The ratio of 


the volatile matter to the total combustible, waco is an index to tne 


ease of explosibility of the dust; other factors being equal, the higher the 
volatile-combustible ratio, the more easily is the dust ignited, 


The analysis of a comoosite samole of coal from the Liberty mine runs as 
follows: 


Moisture ~--- - 4,6 
Volatile matter - 43,9 
Fixed carbon - —- - 45,9 #£=B,t.u,. —- 13,050 
Ash -----=--« 56 


The volatile~combustible ratio based.on this analysis is 0.49, This high 
ratio is typical of Utan coals and indicates very definitely that the dust is 
easily ignited, 


The only reliable method of determining whether or not a mine is ade- 
quately rock-dusted, with respect to the. quality of the dust, is to have a 
competent person analyze a representative number of samples, Basing conclu- 
sions on the results of the analyses of samples taken during this examination, 
it is felt that the Liberty mine measures up to the requirements of a well~ 
rock-dusted mine, with respect bcth to the quality of the dust and the extent 
of its distribution, Notable progress has been made in the matter of rock 
dusting during the past 3 years, 
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SAFETY EDUCATION AND REQUIREMENTS 


Herd hais and hard-toed shoes are compulsory, both underground and on 
the surface, and gogsles are recuired to be worn whenever there is likelihood 
of encountering flying material or particles; this includes the rope rider, 


A safety committee commosed of the swrerintendent, mine foreman, siwer- 
intendent of the Spring Canyon Mine Rescue Association, the chief clerk, one 
man from the outsisie, one man from the naulage. one man from the miners, and 
one man from the mechanical devertment, meet monthly for the purpose of 
formulating sefety ruies and discussing any accidents that may have occurred 
during the preceding month, Mass safety meetings are heid from time to time, 


Oneshnundred percent first-aid training was completed in November 1931 
and again in December 1933, Twenty-one of the employees, including the mine 
foreman who has taken the course twice, have completed the Sureau of Mines 
Accident-Prevention Course, 


The Liberty Fuel Co. is a member of and contributor to the Spring Canyon 
Mine Rescue Association. Several employees have been trained in tho use of 
oxygen breathing-apparatus, 


_ Electric safety signs are installed at appropriate locations in the mine 
and are quite consyicuous due to their intermittent lighting effect, Direc- 
tion signs are also posted pointing the way to the exits, 


The mine foreman is perhaps one of a few men in that pnosition who holds 
to the doctrine (and rightly so) that a large share of the responsibility for 
accidents rests unon the company officials generally and woon the mine fore- 
man in particular, Such an attitude, it is believed, cannot fail to produce 
the desired results in preventing accidents, | 


SAVETY ACCOMPLISHMENTS 


In 1933 an average af 80 men emoloved at the Liverty mine, working 121,5¢¢ 
man=hours, produced 102,945 tons of coal with 7 lost-time accidents, entailin,; 
a loss of 81 days, The frequency rate was 57,5 and the severity rate 0,66, 


The employees are divided into grows, each commeting for the best acci-~ 
dent record, Hach year the company awards a suitable prize and gives a bancuct 
for the winning group. The group designated as inside day men won the contest 
for 1933. This group, comprising 27 men, as of December 31, 1933, had worlced 
637 days or 68,172 man-hours without a lost-time accident, The last fatality 
at this mine occurred to a member of this group on February 4, 19232, 
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RECOMMENDATIONS 


The Liberty Fuel Co. is to be commended for the progress it has made 
curing the past few years in matters pertaining to safety, including the 
installation of an uw-to~date fen, 


During the course of the examination reported in this paper a few condi- 
tions were noted, which in the interest of safety might be improved vpon, 
The following suggestions are, therefore, offered in the snirit of helpful 
cooperation: 


1, Roadways should be rerock-dusted where substandard conditions exist 
with respect to tne incombustible content, 


2. As much coal dust as possible should be removed from the tinple, 
This might best be accomplished in winter by sweening out the tinple with a 
stiff broom, although in the absence of freczing weather there appeared to be 
no reason why the tipple could not be thoroughly wasied down with fire hose, 
assuming, of course, that the electrical equinment could be vroperly protected 
from the moisture, 


3. Voltage on the signal lines might well be reduced to a point not to 
exceed 35 volts. 


4, In the replacement of electrical equipment for underground use con- 
sideration shouid be given to the permissible tyne, 


5, At least two crews of anvaratus men should be kept thoroughly trained, 


6, As a means of furthering and maintaining interest in safety, mass 
safety meetings snould be held at regular intervals, 
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